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Abstract
Background: Whereas several studies have examined the association between frequent attendance in primary care
and illness-specific psychological factors, little is known about the relation between frequent attendance and general
psychological factors. Thus, the aim of this study was to investigate the association between being a frequent
attender in primary care and general psychological factors.
Methods: Data were used from a large, population-based sample of community-dwelling individuals aged 40 and
above in Germany in 2014 (n = 7,446). Positive and negative affect, life satisfaction, optimism, self-esteem, self-efficacy,
and self-regulation were included as general psychological factors. The number of self-reported GP visits in the past
twelve months was used to quantify frequency of attendance; individuals with more than 9 visits (highest decile)
were defined as frequent attenders.
Results: Multiple logistic regressions showed that being a frequent attender was positively associated with less life
satisfaction [OR: 0.79 (0.70–0.89)], higher negative affect [OR: 1.38 (1.17–1.62)], less self-efficacy [OR: 0.74 (0.63–0.86)],
less self-esteem [OR: 0.65 (0.54–0.79)], less self-regulation [OR: 0.74 (0.60–0.91)], and higher perceived stress [OR: 1.46
(1.28–1.66)], after adjusting for sociodemographic factors, morbidity and lifestyle factors. However, frequent attendance
was not significantly associated with positive affect and self-regulation.
Conclusions: The present study highlights the association between general psychological factors and frequent
attendance. As frequent GP visits produce high health care costs and are potentially associated with increased referrals
and use of secondary health care services, this knowledge might help to address these individuals with high needs.
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Background
Only a small proportion of patients account for large
number of encounters to general practices [1]. Since these
frequent attenders consume a large share of health care
resources [2], many studies have tried to characterize
them, particularly focusing on certain physical, psycho-
logical and social factors [3]. This cited literature review
found, for example, a high illness level, low social support,
unemployment or divorce to be associated with frequent
attendance to general practices. Thereby, analyses of
psychological factors were restricted to mental health
disorders or, more generally, mental problems, which were
an equally important factor for frequent attendance [3].
In general, studies analyzing health care use or, more
specifically, frequent attendance often base their analysis
on Andersen’s Behavioral model. This model distinguishes
predisposing factors, like general demographics, enabling
resources like income or health insurance, and need
factors such as perceived and evaluated illness level as
determinants of health care use [4].
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This model has been modified several times including a
version for health care use of vulnerable people [5]. The
modified version of the model also refers to psychological
factors as predisposing factors and include constructs,
such as coping or self-esteem. Yet, despite that, little is
known about the association of general psychological
factors and frequent attendance in primary care. This is
despite the fact that some previous studies indicated that
general psychological factors, like satisfaction with life,
self-esteem, self-efficacy, etc., might play an important role
for a better understanding of frequent attendance in
primary care. Thus, for example, a cross-sectional study
showed that frequent attenders (109 frequent attenders at
a general practice surgery) differed substantially compared
to a control group (86 individuals) with regard to the
personality trait of neuroticism [6]. Furthermore, another
cross-sectional observational study (suburban teaching
practice with 12,400 patients, UK) showed that frequent
attenders (n = 132 patients) and controls (n = 102 age and
sex-matched control patients) differed significantly in all
considered dimensions of well-being, such as energy,
emotional reactions or social isolation [7]. Another
psychological construct associated with frequent attend-
ance is perceived susceptibility to and severity of illnesses.
These findings were made by a cross-sectional observa-
tional study conducted in Spain (public Health Centre in
Granada, 236 frequent attenders and 420 controls,
matched by sex and age) [8].
In addition, in a case control study (100 regular and 100
normal attenders; England) it has been shown that one
reason of frequent attendance in primary care could be
somatization [9], which is the presence of somatic com-
plaints that cannot be explained by organic findings [10].
This stresses the importance of psychological dimensions
of frequent attendance, as somatization is highly associ-
ated with psychological factors, such as negative affect or
illness behavior [11]. More generally, as stated in a litera-
ture review, because different persons perceive identical
organic symptoms completely differently, consultation
rates do not only rely on need factors, but moreover on
the way a person perceives his body and arising symptoms
[12]. This means that frequent attenders might be charac-
terized by certain character traits or general psychological
constructs.
However, comprehensive investigations of well-established
psychological concepts with regard to frequent attendance
are missing. Therefore, the aim of this study was to deter-
mine associations of the well-established psychological fac-
tors of life satisfaction, positive and negative affect,
optimism, self-efficacy, self-esteem, self-regulation, as well
as perceived stress with frequent attendance in a
population-based sample of Germans aged 40 and older.
Consequently, the present study adds new insights into the
relation between general psychological factors and frequent
attendance. Unlike other studies, general psychological
factors were used and data were gathered from a large
representative sample of individuals in the second half of
life. Knowing psychological factors associated with frequent
attendance might help to address these individuals with
high needs.
Subjective well-being (positive and negative affect, and life
satisfaction) were included in our study because it has been
demonstrated that it is associated with health-related behav-
ior [13], which in turn is related to frequent attendance.
Furthermore, it has been shown that stress [14] as well as
optimism [15] are positively associated with neuroticism,
which is known to be associated with an increase in health
care use [16]. Therefore, these factors were included in our
study. In addition, it has been found that optimism is related
to physical and mental health [17], which is associated with
frequent attendance [18]. Furthermore, it appears plausible
that self-regulation is related to frequent attendance because
individuals scoring high in self-regulation might be more
willing to visit GP more often in order to achieve the goal of
good health. Besides, individuals scoring high in self-efficacy
believe in their skills to achieve goals. Consequently, they
might believe that frequent physician visits are not required
to reach their goals. Self-esteem was included in our study
because individuals scoring low in self-esteem tend to be
more anxious and had poor physical functioning [19] – fac-
tors that are associated with an increased likelihood of
frequent attendance [20, 21].
Methods
Sample
Cross-sectional data were derived from the fifth wave
(2014) of the German Ageing Survey (DEAS), funded by
the Federal Ministry for Family Affairs, Senior Citizens,
Women and Youth (BMFSFJ). The DEAS study is a repre-
sentative survey among community-dwelling older adults
(aged 40 and above). Since 1996, data were collected about
social exclusion, income, occupation, health and various
other issues. While more than 4,000 individuals have
already been interviewed in former waves (response rate:
61%), about 6,000 participants from the birth cohorts
1929 to 1974 were interviewed for the first time in the
fifth wave (response rate: 25%). In wave 5, 7,446 individ-
uals filled out the drop-off questionnaire and delivered
data on GP visits. Klaus and Engstler [22] provided more
details with regard to the fifth wave as well as the sam-
pling frame and sample composition. We focused on the
fifth wave of the DEAS study as our main interest lay in
investigating the association between frequent attendance
and psychological factors such as self-regulation and
perceived stress, which were only collected in this wave.
Moreover, the exact number for all GP visits were solely
reported in the fifth wave.
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Dependent variable
To measure the number of GP visits in the drop-off ques-
tionnaire of the German Ageing Survey, individuals were
asked whether (no; yes) and, if so, how often they had vis-
ited GPs in the past twelve months. In this questionnaire,
the individuals should include house calls. Solely collecting
a prescription was not considered as a visit in the drop-off
questionnaire.
In main analysis, frequent attendance (=1) was defined
as the 10% of patients with most frequent contacts (i.e.
the number of GP visits was ≥ 10 in our study). This def-
inition is in accordance with many previous studies [3].
To test the robustness of our results, highest quartile
(GP visits ≥ 5) and the highest 5% (GP visits ≥ 12) were
also used to quantify frequent attendance in additional
analysis.
Independent variables: psychological variables
The widely used and well-validated [23] positive and
negative affect schedule (PANAS) [24] was used to
measure negative affect (emotions such as anger or fear)
and positive affect (emotions such as joy or excitement),
consisting of ten items (ranging from 1 = “very slightly
or not at all” to 5 =”extremely”). The index score (1–5)
for positive affect as well as negative affect was com-
puted by averaging the score of the corresponding items
(higher values reflect higher positive affect/negative
affect; Cronbach’s Alpha for the PANAS was .87).
The Satisfaction with Life Scale (SWLS) [25] which
has very good psychometric properties [26] was used to
assess life satisfaction (reflecting the cognitive evaluation
of one’s life as a whole). The SWLS consists of five items
(ranging from 1 = “strongly agree” to 5 = “strongly
disagree”). The higher the index score (1-5) is, the higher
is the life satisfaction (Cronbach’s Alpha was .86).
Brandstädter and Wentura [27] created the validated op-
timism scale (reflecting the perspectives about the future).
The scale comprises five items, each ranging from 1
= “strongly agree” to 4 = “strongly disagree”. An index score
(1–4) was created by averaging the items (higher values
representing higher optimism; Cronbach’s Alpha was .84).
Perceived stress (reflecting the degree to which situa-
tions in one’s life are considered as stressful) was quanti-
fied by using a scale which was developed by Cohen
et al. [28]. The scale covers four items and the index
score ranges from 1 to 5 (higher values represent higher
perceived stress; Cronbach’s Alpha was .70).
Schwarzer and Jerusalem [29] developed a scale to
quantify self-efficacy (reflecting the ability that an indi-
vidual has to do a certain action), with five items ranging
from 1 = “strongly agree” to 4 = “strongly disagree”. The
higher the index score (1-4) is, the higher is the self-
efficacy (Cronbach’s Alpha was .75).
Based on the theory of selection, optimization, and com-
pensation (SOC), self-regulation (reflecting the ability to
withstand competing attractions) was assessed. The vali-
dated scale [30] has four items (1-5). The index value (1-5)
was generated by averaging the items. Higher values corres-
pond to higher self-regulation (Cronbach’s Alpha was .78).
Self-esteem (reflecting the conscious feeling of self-
worth and acceptance) was measured by the widely used
and validated Rosenberg scale [31] which consists of ten
items (from 1 = “strongly agree” to 4 = “strongly disagree”).
An index score (1-4) was computed by averaging the
items, with higher values reflecting higher self-esteem
(Cronbach’s Alpha was .84).
Independent variables: control variables
In addition to psychological variables, control variables
were included, namely age, family status (married, living
together with spouse, and others (married, living separated
from spouse; divorced; widowed; never married), as well
as employment status (working; retired; not employed).
Furthermore, the region (West and East Germany), and
individual log monthly net equivalence income in Euro
(new OECD scale) was included. In addition, the number
of physical illnesses (yes; no) such as cancer, diabetes,
bladder problems, bad circulation or insomnia was in-
cluded to measure morbidity (ranging from 0 to 11). Four
lifestyle factors were also included. The days with alcohol
consumption (e.g., spirits, long drinks, wine or beer) was
used (daily alcohol consumption, and others (several times
a week, once a week, 1 to 3 times a month, less often and
never)). In addition, the smoking status (no; yes) and self-
reported Body Mass Index (BMI) was included. Further-
more, physical activities such as hiking, soccer, swimming
or gymnastics were assessed (at least once a week (daily;
several times a week; once a week) vs. less than once a
week (1-3 times a month; less often)).
There is evidence that frequent attendance in primary
care is associated with depression.[7, 20, 21] Consequently,
in additional analysis, the main model was extended by
adding depression (1 if Center for Epidemiological Studies
Depression Scale (15 items, 0-45) ≥ 18 [32]) to test the ro-
bustness of our results. Depression was omitted in the main
models since it is correlated with the psychological factors.
Statistical analysis
First, bivariate comparisons between non-frequent attenders
and frequent attenders were conducted using Chi2-tests and
independent t-tests for categorical and continuous data, re-
spectively. Second, multiple logistic regressions were per-
formed. The criterion for statistical significance was set at p
< .05. All analyses were conducted using Stata 14.0 (Stata-
Corp, College Station, Texas, USA). Since the general psy-
chological factors are strongly associated with each other,
they were included separately in the regression models.
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More importantly, the main motivation why the general psy-
chological factors were included separately in the regression
models was to show that whenever one of these general psy-
chological variables is available, future studies of frequent at-
tendance should include this factor as explanatory variable.
This is because we hypothesized that these factors are sig-
nificantly associated with frequent attendance, after adjust-
ment for a full set of potential confounders (e.g.,
sociodemographic variables, lifestyle factors and morbidity).
Results
Bivariate associations
Mean GP visits were 3.9 (±5.2), ranging from 0 to 120
visits. Median GP visits were 3. The highest quartile had
at least 5 GP visits, whereas the highest decile had 10 or
more GP visits. In addition, the top 5% had 12 or more
GP visits (these results are not shown in Table 1).
Sample characteristics are displayed in Table 1, sepa-
rated by status (non-frequent attenders vs. frequent at-
tenders). Compared to non-frequent attenders, frequent
attenders (= highest decile in GP visits) had a significant
higher age, a lower income, a higher BMI and a higher
number of physical illnesses. Moreover, frequent attend-
ance was significantly associated with employment sta-
tus, marital status, sports, and alcohol consumption,
whereas it was not significantly associated with sex, re-
gion, and smoking status. Furthermore, frequent at-
tenders had a lower satisfaction with life, less positive
affect, higher negative affect, less optimism, less self-
efficacy, less self-esteem, less self-regulation and higher
perceived stress.
Furthermore, it is worth noting that psychological var-
iables were associated from r = -.22 (self-regulation and
negative affect as well as self-regulation and social exclu-
sion) to .61 (life satisfaction and optimism as well as
self-esteem and optimism).
Regression analysis: main analysis
The results of multiple logistic regressions (determinants
of frequent attendance) are displayed in Table 2 (highest
decile; main model), Table 3 (highest quartile; additional
analysis) and Table 4 (highest 5%; additional analysis). In






Female (Ref.: Male): N (%) 3,385 (50.5) 399 (53.5) ns 0.0





Employment status: N (%) <.001 0.0
Working 2,576 (38.5) 150 (20.1)
Retired 3,549 (53.0) 505 (67.7)
Not employed 572 (8.5) 91 (12.2)
Married, living together with spouse (Ref.: Others): N (%) 4,745 (70.9) 460 (62.0) <.001 0.2





East Germany (Ref.: West Germany): N (%) 2,238 (33.4) 228 (30.6) ns 0.0
Sports at least once a week (Ref.: Sports less than once a week): N (%) 3,693 (55.1) 331 (44.4) <.001 0.0





Current smoker (Ref.: No): N (%) 1,178 (17.7) 122 (16.5) ns 0.8
Daily alcohol consumption (Ref.: Less than daily alcohol consumption): N (%) 818 (12.2) 70 (9.4) <.05 0.2
Number of physical illnesses: Mean (SD); Range 2.5 (1.8); 0–11 4.0 (2.0); 0–11 <.001 1.5
Life satisfaction (Pavot/Diener 1993): Mean (SD); Range 3.8 (0.7); 1–5 3.5 (0.9); 1–5 <.001 0.9
Positive affect (Watson, Clark & Tellegen, 1988): Mean (SD); Range 3.6 (0.5); 1–5 3.4 (0.5); 1.4–5 <.001 0.9
Negative affect (Watson, Clark & Tellegen, 1988): Mean (SD); Range 2.1 (0.5); 1–5 2.2 (0.6); 1–4.6 <.001 0.9
Optimism (Brandstädter & Wentura, 1994): Mean (SD); Range 3.0 (0.5); 1–4 2.8 (0.6); 1–4 <.001 0.3
Self-efficacy (Schwarzer & Jerusalem, 1999): Mean (SD); Range 3.1 (0.4); 1–4 2.9 (0.5); 1-4 <.001 0.4
Self-esteem (Rosenberg 1965): Mean (SD); Range 3.4 (0.4); 1.4–4 3.3 (0.5); 1.2–4 <.001 0.1
Self-regulation (Freund & Baltes, 2002): Mean (SD); Range 4.0 (0.5); 2-5 3.9 (0.5); 2–5 <.01 2.0
Perceived stress (Cohen et al., 1983): Mean (SD); Range 2.3 (0.6); 1–5 2.6 (0.7); 1–4.8 <.001 1.5
ns not significant, N number, SD standard deviation; Comparisons between the two groups were done using t-test and chi-square procedures
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all multiple logistic regressions, we adjusted for age,
(log) equivalence income, number of chronic diseases,
BMI, as well as dummy-variables for sex, marital status,
employment status, region, sports, alcohol consumption
and smoking status.
Adjusting for several potential confounders, logistic re-
gressions revealed that frequent attendance was associated
with less life satisfaction [OR: 0.79 (0.70–0.89)], higher
negative affect [OR: 1.38 (1.17–1.62)], less self-efficacy
[OR: 0.74 (0.63–0.86)], less self-esteem [OR: 0.65 (0.54–
0.79)], less self-regulation [OR: 0.74 (0.60–0.91)], and
higher perceived stress [OR: 1.46 (1.28–1.66)], whereas
the outcome measure was not significantly associated with
positive affect and self-regulation.
When general psychological factors were not included in
the regression model (i.e. only controlling for potential con-
founders noted above), it is worth noting that Pseudo R2
was .106 (main model: highest decile), .102 (first additional
model: highest quartile), and .119 (second additional model:
highest 5%), respectively. When general psychological
factors were included in the respective regression model,
Pseudo R2 values can be found in the Tables 2 to 4.
Regression analysis: additional analysis
Compared with our main model (Table 2), our additional
models (Table 3; highest quartile) showed similar results
in terms of significance and effect sizes. Contrarily, the as-
sociation between being a frequent attender and positive
affect as well as self-regulation became significant in this
model specification. Furthermore, our additional models
with a cut-off at the highest 5% (Table 4) showed similar
results when compared with our main model. However,
the association between self-esteem and the outcome
measure became insignificant.
Moreover, our main model was extended by additionally
controlling for depression. In terms of effect sizes and
significance, findings were similar (please see Additional
file 1, Additional file 2 and Additional file 3). However, the
association between self-esteem and the outcome measure
vanished.
Table 2 Predictors of frequent attenders (0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest decile). Results
of multiple logistic regressionsa




































Constant 0.24+ 0.34 0.07** 0.45 0.56 0.46 0.30 0.05***
(0.05 – 1.19) (0.06 – 1.75) (0.01 – 0.41) (0.09 – 2.24) (0.11 – 2.92) (0.09 – 2.42) (0.06 – 1.59) (0.01 – 0.25)
Observations 6,730 6,725 6,724 6,764 6,760 6,778 6,662 6,692
Pseudo R2 0.110 0.107 0.110 0.110 0.111 0.107 0.104 0.113
aAll estimations include age, (log) equivalence income, number of chronic diseases, Body-Mass-Index, as well as dummy-variables for sex, marital status,
employment status, region, sports, alcohol consumption and smoking status as potential confounders. Odds ratios were reported; 95% confidence intervals in
parentheses; ***p < 0.001, **p < 0.01, *p < 0.05, + p < 0.10. Life satisfaction (SWLS, Pavot & Diener, 1993); Positive and negative affect (PANAS, Watson et al., 1988);
Optimism (Brandtstädter & Wentura, 1994); Self-efficacy (Schwarzer & Jerusalem, 1999); Self-esteem (Rosenberg, 1965); Self-regulation
(Freund & Baltes, 2002); Perceived stress (Cohen et al., 1983). The Wald test was used to test the significance of each parameter
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Discussion
The present study aimed at investigating the association
between frequent attendance in primary care and general
psychological factors in a large, population-based sample of
community-dwelling individuals aged 40 and over in
Germany. In the main model (10%), negative affect is posi-
tively associated with frequent attendance, while positive
affect is only close to reach the level of statistical signifi-
cance. Negative affect is more closely related to, for ex-
ample, physical complaints and perceived stress [33]. In
addition, negative affect is associated with anxiety and de-
pression, whereas positive affect with anxiety only [34]. Fur-
thermore, it has been shown that satisfaction with life is
associated with health-related behavior [13], which is linked
to frequent attendance. Hence, our results appear plausible.
In our study, frequent attendance in primary care was
positively associated with increased perceived stress and
a decreased optimism. Both results might be explained
by the fact that stress [14] as well as optimism [15] is
positively associated with neuroticism which is related to
an increased health care use [16]. Moreover, optimism
generally affects physical and mental health [17], with an
inferior mental health status being known to be a key
characteristic of frequent attenders [18]. Yet as associa-
tions of optimism and frequent attendance persisted
after controlling for depression status, considering opti-
mism adds insights into the psychological characteristics
of frequent attenders as an independent factor.
In our main model, self-regulation was not associated
with frequent attendance. A possible explanation might
be that individuals scoring high in self-regulation do not
believe in the fact that frequent doctor visits are import-
ant for their functional status. Nevertheless, doctor visits
and self-regulation might be correlated to some extent
because patients with higher self-regulation might be
more willing to visit the GP more often to satisfy the
long-term goal of staying healthy. Yet, at high levels of
physician visits, this association apparently disappears.
Table 3 Predictors of frequent attenders (0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest quartile). Results
of multiple logistic regressionsa




































Constant 0.46 0.87 0.13*** 0.86 1.16 0.85 0.73 0.09***
(0.15 – 1.47) (0.26 – 2.85) (0.04 – 0.43) (0.27 – 2.76) (0.35 – 3.81) (0.26 – 2.79) (0.22 – 2.45) (0.03 – 0.30)
Observations 6,730 6,725 6,724 6,764 6,760 6,778 6,662 6,692
Pseudo R2 0.109 0.106 0.107 0.108 0.108 0.104 0.104 0.112
aAll estimations include age, (log) equivalence income, number of chronic diseases, Body-Mass-Index, as well as dummy-variables for sex, marital status,
employment status, region, sports, alcohol consumption and smoking status as potential confounders. Odds ratios were reported; 95% confidence intervals in
parentheses; ***p < 0.001, **p < 0.01, *p < 0.05, + p < 0.10. Life satisfaction (SWLS, Pavot & Diener, 1993); Positive and negative affect (PANAS, Watson et al., 1988);
Optimism (Brandtstädter & Wentura, 1994); Self-efficacy (Schwarzer & Jerusalem, 1999); Self-esteem (Rosenberg, 1965); Self-regulation (Freund & Baltes, 2002);
Perceived stress (Cohen et al., 1983). The Wald test was used to test the significance of each parameter
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Frequent attendance in primary care was negatively as-
sociated with self-efficacy in our study. This appears
plausible because individuals with high self-efficacy be-
lieve in their own capabilities to achieve aims. Thus,
these individuals might think that frequent doctor visits
are not necessary to stay healthy. In addition, frequent
attendance in primary care was negatively associated
with self-esteem in our study. This might be explained
by the fact that individuals with a low self-esteem tend
to be, e.g., more anxious, more maladjusted or had poor
functioning [19]. These factors are in turn associated
with frequent GP visits [20, 21]. In sum, while previous
studies focused on (illness-) specific psychological
factors, the current study extends this literature by a
broader perspective on general psychological factors
characterizing frequent attendance in primary care.
A major strength of our study was that data were gathered
from a large, population-based study of community-dwelling
individuals aged 40 and above in Germany. Furthermore, the
general psychological factors were quantified using well-
validated scales. In addition, we used different cut-offs to
quantify frequent attendance, revealing similar results.
Consequently, our results were robust against the definition
of frequent attenders. However, this is a cross-sectional study
and therefore the temporal relationship between psycho-
logical factors and the outcome measure cannot be assessed.
In our study, self-reported GP visits in the past 12 months
were used. Thus, a recall bias cannot be ruled out. Given the
long recall period used in the current study, under-reporting
is likely to occur. If this inaccuracy is associated with variables
of interest (e.g., life satisfaction or negative affect), this bias
might be somewhat stronger. However, it remains an open
question whether variables of interest are associated with
recall of GP visits in our study. In addition, generally speak-
ing, this recall bias might be rather small [35]. However,
future studies should use, as far as data are available, objective
measures of health care attendance. Moreover, sample selec-
tion bias is a limiting factor of this study. Thus, it might be
difficult to generalize our findings to individuals with subject-
ive poor skills in the German language and individuals with
Table 4 Predictors of frequent attenders (0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest 5%). Results of
multiple logistic regressionsa




































Constant 0.14* 0.21 0.05** 0.26 0.33 0.23 0.13* 0.04**
(0.02 – 0.94) (0.03 – 1.58) (0.01 – 0.37) (0.04 – 1.79) (0.05 – 2.37) (0.03 – 1.72) (0.02 – 1.00) (0.00 – 0.29)
Observations 6,730 6,725 6,724 6,764 6,760 6,778 6,662 6,692
Pseudo R2 0.124 0.121 0.123 0.123 0.123 0.120 0.118 0.125
aAll estimations include age, (log) equivalence income, number of chronic diseases, Body-Mass-Index, as well as dummy-variables for sex, marital status,
employment status, region, sports, alcohol consumption and smoking status as potential confounders. Odds ratios were reported; 95% confidence intervals in
parentheses; ***p < 0.001, **p < 0.01, *p < 0.05, + p < 0.10. Life satisfaction (SWLS, Pavot & Diener, 1993); Positive and negative affect (PANAS, Watson et al., 1988);
Optimism (Brandtstädter & Wentura, 1994); Self-efficacy (Schwarzer & Jerusalem, 1999); Self-esteem (Rosenberg, 1965); Self-regulation
(Freund & Baltes, 2002); Perceived stress (Cohen et al., 1983). The Wald test was used to test the significance of each parameter
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low education. However, in total, the sample selection bias is
supposed to be rather small [36]. In addition, our findings
might not be generalizable to individuals living in institu-
tional settings.
Conclusions
Beyond various characteristics related to the domain of in
particular mental and physical health, frequent attenders
of primary care setting can be characterized by various
well-established psychological constructs. As frequent GP
visits produce high health care costs and are potentially
associated with increased referrals and the use of second-
ary health care services [37], this knowledge might help to
address these individuals with high needs. Specific inter-
ventions are available to improve the provision of care for
or to decrease the service use of these high users [38, 39].
Future interventions might additionally benefit from the
insights into their psychological constitution and can
identify these specific target groups better.
Additional files
Additional file 1: Table S1. Predictors of frequent attenders
(0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest
decile). Results of multiple logistic regressions. (DOCX 14 kb)
Additional file 2: Table S2. Predictors of frequent attenders
(0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest
quartile). Results of multiple logistic regressions. (DOCX 14 kb)
Additional file 3: Table S3. Predictors of frequent attenders
(0 = Non-frequent attenders; 1 = Frequent attenders; cut-off at the highest 5%).
Results of multiple logistic regressions. (DOCX 14 kb)
Abbreviations
BMFSFJ: Federal ministry for family affairs senior citizens women and youth;
BMI: Body mass index; DEAS: German ageing survey; GP: General practitioner;
OECD: Organization for economic Co-operation and development;
PANAS: positive and negative affect schedule; SOC: selection, optimization,





Availability of data and materials
The data used in this study are third-party data. The anonymized data sets of
the DEAS (1996, 2002, 2008, 2011, and 2014) are available for secondary analysis.
The data has been made available to scientists at universities and research
institutes exclusively for scientific purposes. The use of data is subject to written
data protection agreements. Microdata of the German Ageing Survey (DEAS) is
available free of charge to scientific researchers for non-profitable purposes. The
FDZ-DZA provides access and support to scholars interested in using DEAS
for their research. However, for reasons of data protection, signing a data
distribution contract is required before data can be obtained. Please see for
further Information (data distribution contract): http://www.dza.de/en/fdz/
access-to-deas-and-fws-data/formular-deas-en-english.html.
Authors’ contributions
AH, JOB, HHK: Design and concept of analyses, preparation of data, statistical
analysis and interpretation of data, preparing of the manuscript. All authors
critically reviewed the manuscript, provided significant editing of the article
and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Please note that an ethical statement for the DEAS study was not necessary
because criteria for the need of an ethical statement was not met (risk for the
respondents, lack of information about the aims of the study, examination of
patients). Prior to the interview, written informed consent was given.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Received: 4 October 2016 Accepted: 20 March 2017
References
1. van den Bussche H, Kaduszkiewicz H, Schäfer I, Koller D, Hansen H, Scherer
M, Schön G. Overutilization of ambulatory medical care in the elderly
German population?–An empirical study based on national insurance claims
data and a review of foreign studies. BMC Health Serv Res. 2016;16(1):1.
2. Von Korff M, Ormel J, Katon W, Lin EH. Disability and depression among
high utilizers of health care: a longitudinal analysis. Arch Gen Psychiatry.
1992;49(2):91–100.
3. Vedsted P, Christensen MB. Frequent attenders in general practice care: a
literature review with special reference to methodological considerations.
Public Health. 2005;119(2):118–37.
4. Andersen R, Newman JF: Societal and individual determinants of medical care
utilization in the United States. Milbank Mem Fund Q Health Soc. 1973;51(1):
95-124.
5. Gelberg L, Andersen RM, Leake BD. The behavioral model for vulnerable
populations: application to medical care use and outcomes for homeless
people. Health Serv Res. 2000;34(6):1273-302.
6. Westhead J. Frequent attenders in general practice: medical, psychological
and social characteristics. JR Coll Gen Pract. 1985;35(276):337–40.
7. Heywood P, Blackie GC, Cameron I, Dowell A. An assessment of the attributes
of frequent attenders to general practice. Fam Pract. 1998;15(3):198–204.
8. Bellon J, Delgado A, Luna JDD, Lardelli P. Psychosocial and health belief
variables associated with frequent attendance in primary care. Psychol Med.
1999;29(06):1347–57.
9. Morriss R, Kai J, Atha C, Avery A, Bayes S, Franklin M, George T, James M,
Malins S, McDonald R. Persistent frequent attenders in primary care: costs,
reasons for attendance, organisation of care and potential for cognitive
behavioural therapeutic intervention. BMC Fam Pract. 2012;13(1):39.
10. De Gucht V, Maes S. Explaining medically unexplained symptoms: toward a
multidimensional, theory-based approach to somatization. J Psychosom Res.
2006;60(4):349–52.
11. Duddu V, Isaac MK, Chaturvedi SK. Somatization, somatosensory
amplification, attribution styles and illness behaviour: a review. Int Rev
Psychiatry. 2006;18(1):25–33.
12. Campbell SM, Roland MO. Why do people consult the doctor? Fam Pract.
1996;13(1):75–83.
13. Koivumaa-Honkanen H, Honkanen R, Viinamäki H, Heikkilä K, Kaprio J,
Koskenvuo M. Self-reported life satisfaction and 20-year mortality in healthy
Finnish adults. Am J Epidemiol. 2000;152(10):983–91.
14. Flett GL, Hewitt PL, Dyck DG. Self-oriented perfectionism, neuroticism and
anxiety. Personal Individ Differ. 1989;10(7):731–5.
15. Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from
neuroticism (and trait anxiety, self-mastery, and self-esteem): a reevaluation
of the life orientation test. J Pers Soc Psychol. 1994;67(6):1063-78.
16. Friedman B, Veazie PJ, Chapman BP, Manning WG, Duberstein PR. Is
personality associated with health care use by older adults? Milbank Q.
2013;91(3):491–527.
17. Taylor SE, Stanton AL. Coping resources, coping processes, and mental
health. Annu Rev Clin Psychol. 2007;3:377–401.
18. Williams ER, Guthrie E, Mackway-Jones K, James M, Tomenson B, Eastham J,
McNally D. Psychiatric status, somatisation, and health care utilization of
Hajek et al. BMC Family Practice  (2017) 18:48 Page 8 of 9
frequent attenders at the emergency department: a comparison with
routine attenders. J Psychosom Res. 2001;50(3):161–7.
19. Leary MR, Tambor ES, Terdal SK, Downs DL. Self-esteem as an interpersonal
monitor: The sociometer hypothesis. J Pers Soc Psychol. 1995;68(3):518-30.
20. Dowrick C, Bellon J, Gomez M. GP frequent attendance in Liverpool and Granada:
the impact of depressive symptoms. Br J Gen Pract. 2000;50(454):361–5.
21. Menchetti M, Cevenini N, De Ronchi D, Quartesan R, Berardi D. Depression
and frequent attendance in elderly primary care patients. Gen Hosp
Psychiatry. 2006;28(2):119–24.
22. Klaus D, Engstler H: Daten und Methoden des Deutschen Alterssurveys. In:
Altern im Wandel: Zwei Jahrzehnte Deutscher Alterssurvey (DEAS). edn.
Edited by Mahne K, Wolff JK, Simonson J, Tesch-Römer C. Berlin: Springer;
2016:25-42.
23. Crawford JR, Henry JD. The Positive and Negative Affect Schedule (PANAS):
Construct validity, measurement properties and normative data in a large
non‐clinical sample. Br J Clin Psychol. 2004;43(3):245–65.
24. Watson D, Clark LA, Tellegen A. Development and validation of brief
measures of positive and negative affect: the PANAS scales. J Pers Soc
Psychol. 1988;54(6):1063–70.
25. Pavot W, Diener E. Review of the satisfaction with life scale. Psychol Assess.
1993;5(2):164–72.
26. Glaesmer H, Grande G, Braehler E, Roth M. The German version of the
satisfaction with life scale (SWLS). Eur J Psychol Assess. 2011;27(2):127–32.
27. Brandtstädter J, Wentura D: Veränderungen der Zeit-und Zukunftsperspektive
im Übergang zum höheren Erwachsenenalter: entwicklungspsychologische
und differentielle Aspekte. Z Entwicklungspsychol Padagog Psychol. 1994;26:2-
21.
28. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress.
J Health Soc Behav. 1983;24:385–96.
29. Schwarzer R, Jerusalem M. Skalen zur Erfassung von Lehrer- und
Schülermerkmalen. Dokumentation der psychometrischen Verfahren im
Rahmen der Wissenschaftlichen Begleitung des Modellversuchs
Selbstwirksame Schulen. Berlin: Freie Universität Berlin; 1999.
30. Ziegelmann JP, Lippke S. Selbstregulation in der
Gesundheitsverhaltensänderung: Strategienutzung und
Bewältigungsplanung im jungen, mittleren und höheren Alter. Z
Gesundheitspsychol. 2006;14(2):82–90.
31. Rosenberg M. Society and the adolescent self-image. Princetion: Princeton
University Press; 1965.
32. Lehr D, Hillert A, Schmitz E, Sosnowsky N. Screening depressiver störungen
mittels allgemeiner depressions-skala (ADS-K) und state-trait depressions
scales (STDS-T) eine vergleichende evaluation von Cut-off-werten.
Diagnostica. 2008;54(2):61–70.
33. Watson D. Intraindividual and interindividual analyses of positive and
negative affect: their relation to health complaints, perceived stress, and
daily activities. J Pers Soc Psychol. 1988;54(6):1020-30.
34. Watson D, Clark LA, Carey G. Positive and negative affectivity and their relation
to anxiety and depressive disorders. J Abnorm Psychol. 1988;97(3):346-53.
35. Bhandari A, Wagner T. Self-reported utilization of health care services:
improving measurement and accuracy. Med Care Res Rev. 2006;63(2):217–35.
36. Schiel S, Knerr P, Dickmann C, Aust F. Deutscher alterssurvey (DEAS):
methodenbericht zur durchführung der fünften erhebungswelle 2014.
Bonn: infas; 2015.
37. Reid S, Wessely S, Crayford T, Hotopf M. Frequent attenders with medically
unexplained symptoms: service use and costs in secondary care. Br J
Psychiatry. 2002;180(3):248–53.
38. Bellón JÁ, Rodríguez-Bayón A, de Dios LJ, Torres-González F. Successful GP
intervention with frequent attenders in primary care: randomised controlled
trial. Br J Gen Pract. 2008;58(550):324–30.
39. Matalon A, Nahmani T, Rabin S, Maoz B, Hart J. A short-term intervention in
a multidisciplinary referral clinic for primary care frequent attenders:
description of the model, patient characteristics and their use of medical
resources. Fam Pract. 2002;19(3):251–6.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Hajek et al. BMC Family Practice  (2017) 18:48 Page 9 of 9
